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CLAIMS 



(57) [Claim(s)] 

[Claim 1]It is used in a radio communications system which has a limited number of voice channels, . And it 
can set for a central controller which assigns a voice channel via a control channel to which a control signal 
is transmitted. It is the method of changing in order to maintain communications service of a predetermined 
level to two or more walkie-talkies of said communications system and to use the present control channel as 
a sound/a data channel, A stage where this method receives a demand of a voice channel from a demand 
walkie-talkie of said two or more walkie-talkies. When judged with stages to judge and said all voice channels 
being busy, whether said all voice channels are busy, How to change the present control channel in order to 
use it according to a stage of judging the present loaded condition over the present control channel, and a 
stage of judging said loaded condition, as the sound/a data channel possessing a stage which assigns the 
present control channel as a temporary voice channel. 

[Claim 2] A method given in the 1 st paragraph possessing a stage where said quota stage transmits a voice 
(VOC) status signal by a control channel by said present control channel further of a claim. 
[Claim 3] A method given in the 1st paragraph possessing a stage which carries out rediscount reliance of the 
new control channel of a claim. 

[Claim 4]A method given in the 3rd paragraph possessing a stage which transmits an indication signal for 
entering by said new control channel and transmitting a signal word (ISW) by said new control channel of a 
claim. 

[Claim 5] A method given in the 1st paragraph showing a communications traffic of a maximum level which 
communications service can maintain on said predetermined level at least without providing a stage [ a load 
threshold / loaded condition / said / present ], and said addition threshold using said present control channel 
of a claim. 

[Claim 6]It is used in a radio communications system which has a limited number of voice channels, and has a 
dynamic control channel configuration further, And come out of a central controller, and receive a signal word 
(OSW), and go into a central controller, and a signal word (ISW) is transmitted, Are the method of being 
adapted for change of control channel composition in a walkie-talkie by which it is used in order that said 
OSW and ISW may enable access to a limited number of voice channels, and this method, A stage of receiving 
the 1 st indication signal that shows that the present control channel is assigned as a voice channel, ISW into 
which continuing demand ISW was put by said queuing at a stage put into queuing, and next time according to 
said 1st indication signal via a control channel made available at time after this, How to be adapted for change 
of control channel composition possessing a stage which transmits to a central controller. 
[Claim 7]A method of being adapted for change of control channel composition given in the 6th paragraph of a 
claim of providing a stage where a stage put into said queuing attaches a priority to said continuing demand 
ISW further. 

[Claim 8]A method of being adapted for change of control channel composition given in the 6th paragraph of a 
claim of providing a stage of receiving the 2nd indication signal that shows that a new control channel was re- 
assigned. 

[Claim 9] A method of being adapted for change of control channel composition given in the 8th paragraph of a 
claim that said transmission stage story possesses a stage which transmits further demand ISW into which it 
was put by said queuing via said new control channel according to said 2nd indication signal. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Field of an invention This invention generally relates to the method of increasing the efficiency of such a 
system by effective assignment of the more specifically limited communication resource, concerning an 
extensive field suitcase type radio communications system. 

The background of an invention The extensive field suitcase type (trunked) radio communications system is 
known well. Such a system gives its service including remote transmitting site, for example, translator, 
typically, without many member units [ in / in this translator / said system ], or a walkie-talkie. A member 
unit can be used as a portable walkie-talkie, a mobile wireless machine, a console, or a wireless telephone. 
In the system which has typically a translator of 20 in which the size of a suitcase type wireless system 
ranges from the thing of two translators to the thing of 20 translators for every site for every site, Let 1 9 be 
a thing for exclusive use among these translators at the control channel which it is considered as a thing for 
exclusive use at a voice/data ("sound" is called henceforth) channel, and one translator transmits a control 
signal to the walkie-talkie in a system on the other hand, and/or receives a control signal from a walkie-talkie. 
Some systems use all the available channels as a voice channel, and typically, the control facility of these 
systems is performed using the network of the hard wire which connects a translator, or is performed using 
the control signal outside an auditory sensation area in said some of voice channels. The efficiency of a 
system in which it is that the main purpose provides the voice communication between the member unit in 
any case is reduced. 

as the 1st example of said problem, the small system 100 (the — shown inA [ 1 ] figure) of low density with 
two voice channels (104,106) and one control channel (102) is considered. When the number of users is that it 
is few (for example, 100-300) comparatively, two active voice channels are enough to maintain service of the 
acceptable level to a user. However, the number of active member units responds for increasing, and the 
necessity of applying voice channel capacity to a system arises. Adding other voice channels to such a small 
system is a solution for said problem which is not accepted in cost in many cases. For this reason, a user has 
to live with low system efficiency until he is good at an economical margin for them to add other translators 
for voice communication. 

as the 2nd example — the — like the system 150 shown inB [ 1 ] figure, the big high-density system which 
has many voice channels and one control channel is considered. One control channel is enough for the 
number of users to maintain service of the acceptable level to a user to such a multi-channel system (for 
example, 3000-50000), when comparatively small. However, increase of the number of active member units 
will produce the necessity of applying control channel capacity to a system. Adding other eternal control 
channels, in order to give one's service to temporary increase of the number of users becomes a solution for 
a problem which is hard to accept in cost like the example of said small system. Therefore, the user has to 
live with low system efficiency until addition of other control channels for exclusive use is justified in cost 
Therefore, the necessity for a suitcase type wireless system of providing a temporary sound or control 
channel capacity exists by using existing hardware if needed. Such a system is made to perform dynamic 
assignment between control resources and a communication resource, providing the communications service 
of an acceptable level to the member unit in such a system. 

Outline this invention of an invention contains the method of using a control channel temporarily, in order to 
operate as a sound/a data channel. After receiving the demand of a communications channel from one of two 
or more member units, a controller judges the present loaded condition over a system. If all the voice 
channels are busy, in the suitable case for the next, a controller will assign the present control channel as a 
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voice channel. 

brief explanation of the drawings the — A [ 1 ] figure is a diagrammatic expression which the low density 
suitcase type radio communications system known in conventional technology simplified, 
the — B [ 1 ] figure is a diagrammatic expression which the high-density suitcase type radio communications 
system known in conventional technology simplified. 

the — A [ 2 ] figure is a simplified flow chart in connection with one example of this invention showing 
operation of a central controller. 

the — the [ in connection with the example of everything / figure /B / 2 / but this invention ] — it is a 
detailed flow chart rather than the voice one control (VOC) determination routine ofA [ 2 ] figure is shown, 
the — the [ in connection with one example of this invention inC / 2 / figure ] — it is a detailed flow chart 
rather than the VOC operation routine ofA [ 2 ] figure is shown. 

Drawing 3 is a simplified flow chart in connection with one example of this invention showing operation of a 
member unit. 

Drawing 4 is a simplified flow chart in connection with another example of this invention showing operation of 
a central controller. 

the — A [ 5 ] figure is a simplified flow chart in connection with one example of this invention which uses the 

algorithm used for the activation / DEAKU tee bay SHON of multi-control channel composition. 

the — B [ 5 ] figure is a graph which shows the relation between the number of control channels required to 

deal with the control channel traffic in connection with one example of this invention, and such a quantity of 

traffic. 

Drawing 6 is a simplified flow chart in connection with one example of this invention showing operation of the 
controller for call processing. 

Drawing 7 is a simplified flow chart in connection with one example of this invention showing subscriber 
registration operation. 

the — A [ 8 ] figure is a simplified flow chart in connection with one example of this invention showing a 
member call send action. 

the — B [ 8 ] figure is a simplified flow chart in connection with one example of this invention showing member 
call receiving operation. 

detailed explanation of a desirable example the — A [ 1 ] figure shows a diagrammatic expression of the 
composition which the small-scale suitcase type radio communications system 100 known well simplified. The 
illustrated translator site contains the single control channel 102 and the two voice channels 104,106. Here, 
the control channel 102 is used in order to control access to the voice channel 104,106, and/or access from 
the voice channel 104,106. all the three channels — the [ central controller 101, for example, Motorola part 
number, ] — T5313 (what is called Startsite™) — be alike is ordered. Although this desirable example of this 
invention is described using the system which uses the frequency modulation (FM) in a radio frequency (RF) 
channel (namely, frequency pair), Using other signal art (TDM), for example, Time Division Multiplexing, 
Frequency Division Multiplexing (FDM), and others, it can carry out and same communication is made often 
such. 

Member unit (108-1 12 (henceforth a "walkie-talkie" is called) can be used as a portable walkie-talkie, a 
mobile wireless machine, a console, or a wireless telephone, and represent all the walkie-talkies in the system 
100.) The walkie-talkie of these, for example, the [ Motorola part number ] D27KGA5JC2AK (what is called.) 
Spectra™ or D35MWA5GC6AK (what is called.) It can be considered as Maxtrac™. The walkie-^talkies 109 
and 1 1 1 can communicate via the voice channel 106, and, on the other hand, the walkie-talkies 110 and 112 
can communicate via the voice channel 104. The walkie-talkie 108 is an idol, and under such a state, this 
walkie-talkie supervises the control channel 102, and it is standing by participating in communication. In the 
system which has only two voice channels in order to assign between such small-scale systems, for example, 
users fewer than 200, the control channel 1 02 may serve as an idol between a great portion of time. Since 
this invention provides additional channel capacity, it searches for utilizing the idle time of a control channel. 
This is attained when a control channel enables it to operate as a voice channel temporarily between the 
periods minimum in control traffic when voice traffic is high. In order that it may accommodate the voice 
communication demand to a specific coverage field which grew, I hear that the one main advantage by 
changing a control channel into a voice channel removes the necessity of purchasing an additional hardware 
part article (for example, voice transmitter^receiver), and there is. 



http://www4.ipdl.inpit.gojp/cg^ 2008/05/28 



JP,2724917,B [DETAILED DESCRIPTION] 



3/7 s<—is 



the — A [ 2 ] figure shows the flow chart 200 showing operation of the central controller 101 in connection 
with one example of this invention. The operation 201 of a central controller starts, when a voice channel 
demand is received from a certain walkie-talkie (203). Next the determination step which judges whether all 
the voice channels are Vichy now is reached (205). If all the voice channels (for example, 104,106) come to be 
busy now, That is, if there is at least one available voice channel, the central controller 101 will follow the 
processing which publishes the usual channel recognition appearance signal word (OSW) by the present 
control channel 1 02 (207), and waits for a channel request If it turns out that all the voice channels are busy, 
the central controller 101 will be tried so that it may judge whether it should go into what is called "voice 
(voice-on-control) by control" ("VOC" is called henceforth) mode (209). Next a judgment is made (21 1) and 
this judgment judges whether ****** and a VOC flag are behind set by the determination routine (209). If the 
VOC flag is not set for example it has judged that it is not suitable that the central controller 101 goes into 
VOC mode at this time, This central controller returns in order to publish the usual busy OSW in said control 
channel (213) and to stand by the continuing voice channel demand. If the VOC flag is set, a central controller 
will go into VOC operational mode (215). Although the sequence described above shows the desirable example 
of this invention, when an additional voice channel is required for VOC mode, it is understood that it can 
enter unconditionally. The determination routine 209 explained later is used in order to guarantee that the 
time quantity in which a control channel does not have a system becomes the minimum, and the performance 
of the whole system comes to be maintained comparatively stably by it to the passage of time. 
After completion of the VOC operation in Step 215 later explained about the operation, A central controller 
generates renewal of channel assignment to existing call and busy (for example (217), OSW showing the 
active call and busy which are generated in the block 207,213 is repeated, and it is for a next entry person 
repeatedly [ these ]). In the control channel by which rediscount reliance was carried out next the central 
controller 101 generates "ISW transmitting (Send ISW's)" OSW (219), and returns to normal operation. The 
above "ISW transmission" It notifies publishing OSW that they are transmitted to all the member units of the 
system which put the demand into queuing by said control channel by which rediscount reliance was carried 
out. 

the — B [ 2 ] figure shows the detailed flow chart 230 of said VOC determination routine 209. This routine is 
used in order to determine whether the present state of a system approves removal of a control channel. If it 
is judged with the ability to be equal to losing a control channel temporarily in order that a system may 
accommodate a voice call, the routine will look for the best candidate, although the call is arranged, this 
routine is started by clearing a VOC flag, in order to start this routine in default mode (this flag can be made 
into the binary information which only is alike and exists in the RAM address of the computer hardware of a 
central controller). (231) The value of this VOC flag determines whether said VOC mode is "one" or "OFF", 
and is the binary 1 to "one", and is the binary 0 to "OFF." Next, it is investigated whether only this routine of 
a control channel is larger than a threshold rate (namely, percentage of the total number of the processing 
generated in said control channel between the given time) predetermined in the rate of the traffic of (control 
channel-only) (232). Typically, processing of a control channel is more important for the high rate of "CC 
(CC-only)" traffic than a voice call, and the thing for which a control channel should be removed and which 
do not come out is shown. Based on historical (historical) performance, said threshold should be set to the 
level showing the greatest "CC" traffic rate, in order to maintain the system performance of an acceptable 
level. In a desirable example, said threshold is set to about 63%, and this percentage can be changed 
according to the system performance to wish. 

If the rate of processing of the above "CC" is larger than said predetermined threshold when it returns to the 
judgment 232, control channel conversion will be delayed (234). In a desirable example, this delay is equal to 
the length (ACL) of an average call, and is the order for 5 to 7 seconds typically (measurement of ACL is well 
known in tolan king industry). That only a quantity equal to the present system ACL delays said conversion 
gives a rational chance to find an available voice channel, before changing said control channel into a system. 
If the rate of only said control channel is not larger than said predetermined threshold, a voice channel with 
the it next "the [ the most active (most active) ]", i.e., the voice channel which is supporting the call between 
the longest time, is chosen (236). Next, it results in the judgment step (238) which judges whether the length 
of the call in said selected voice channel is larger than the present ACL to a system. If the length of the call 
in the selected voice channel is not larger than the present ACL, only the predetermined time which is the 
present ACL to a system is delayed by an example with said preferred control channel conversion (240). Each 
present voice call of only this quantity delaying conversion is comparatively new, and if it follows and an 
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active control channel is changed into sound operation now, what the candidate of a new control channel 
probably is not provided for will be expected. 

After suitable delay passes, a judgment step (242) is reached and it is judged whether this judgment step has 
a voice channel available in order to accept a voice call without the necessity of removing a control channel 
(that is, were released between the delay periods described above or not?). If the voice channel is available, 
as for a controller, a voice channel demand will be assigned to the voice channel released newly (246). A 
controller clears a VOC flag next (248), and leaves a routine (250). 

Next, when it returns to the judgment step 238 and the length of the selected call is larger than the length of 
said average call, a routine is left, after a VOC flag is set (244) and a controller obtains a demand of the 
following highest priority (250). Similarly, if there is no available (determined by the judgment 242) voice 
channel, a routine will be left, after a VOC flag is set (244) and a controller obtains a demand of the following 
highest priority (250). 

the — C [ 2 ] figure shows the detailed flow chart 215 explaining the VOC operation 260. Once having gone 
into VOC mode is judged, a central controller will broadcast the VOC status OSW (special signal transmitted 
by the control channel in order to notify a walkie-talkie that the control channel tends to be removed) (262). 
Next, a controller passes the standard channel recognition OSW and is the present control channel (arbitrary 
controllable channels may be sufficient as this, and). That is, in order to use it as a temporary voice channel 
that it is easy to be the communications channel provided with hardware/software required in order to 
encode and decode a control signal, it assigns a demand walkie-talkie (264). A central controller changes a 
front control channel into low-speed-data (LSD) generating (for example, data rate outside a 150-bit per 
second auditory sensation area), in order to make voice traffic possible. The LSD signal which shows that 
VOC mode was activated is transmitted by all the voice channels next (268). 

this time — the — the system 100 shown inA [ 1 ] figure will not have any control channel which assigns a 
voice channel for the voice traffic which continues effectually, either. Therefore, it is desirable to enable it to 
accommodate the demand which makes the minimum time quantity which has a system in this state, and 
comes by it. Therefore, a central controller looks for the first opportunity, in order to use the changed voice 
channel or a voice channel usable to other control as a control channel and to carry out rediscount reliance. 
In order to perform this, it shifts to a judgment step (270) and this judgment step (270) judges whether the 
sending end (end-ofHransmission:EOT) was detected by one of voice channels (transmitting suitcase 
operation on November 22, 1 988.). It is indicated to recurrence line (Re-Issue) U.S. Pat No. 32,789 published 
by Lynk, Jr., etc. 

This patent is introduced here for reference. 

If EOT is not detected by one of voice channels, it acts as loopback of the routine, and it continues 
supervising a voice channel, and investigates this EOT state. If EOT is detected, a judgment step (272) will be 
reached and it will be judged whether it is [judgment step / (272) / this ] usable to control in this specific 
voice channel. If not usable [ to control ] in it, a message or fade, and a timer will be made, as for a controller, 
to start (this timer is explained to recurrence line U.S. Pat. No. 32,789 in relation to message suitcase 
operation). (274) In a desirable example, it guarantees that use of a message timer is not such a short period 
that a problem which ends a call is caused before the member unit of others [ transmission ] answers. 
A routine judges in order to determine whether other walkie-talkies next carried out the key rise (that is, was 
transmission started or not?) (276). supposing other walkie-talkies have started the call — his/— if the PTT 
button of her walkie-talkie is pressed, it will act to the judgment step 270 as loopback of the routine, and it 
will look for EOT. If it is an idol, for example a new walkie-talkie has not carried out a key rise about the 
member with a new system, it is judged whether it progressed to the judgment step (277) and said message 
timer passed. If it has not passed, it acts to the judgment step 276 as loopback of the routine, and in order to 
carry out a key rise, it looks for other units. After a message timer passes, the central controller 101 
transmits group cutting (for example, pattern of 300BPS) (278), and terminates the present call. A routine 
returns to the judgment 270 next and checks other EOT states. 

If the judgment 272 is referred to again and it will be judged that it is usable to control in the newly released 
voice channel, as for a central controller, it will be assigned as a control channel (280). What is called "latest 
user cue (recent user queue)" of the central controller which attaches at least a priority according to when 
those calls ended the user at this time is updated (282). In a desirable example, this guarantees that he can 
give the priority highest in order to obtain the following available voice channel if the user who ended his call 
most via EOT these days requires. An "end of VOC (End VOC)" status signal (special signal which notifies a 
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walkie-talkie that rediscount reliance of the control channel is carried out) is transmitted by all the voice 
channels next (284), and a routine is left (286). 

D rawing 3 shows the simplified flow chart 300 showing the operation 302 of walkie-talkie or member unit ** 
as a thing in the example in which desirable VOC is possible. This walkie-talkie supervises continuously the 
present control channel (assigned by telephone call group ID), in order to stop at the system 100 and a 
communicating state. Therefore, a judgment step (304) is reached and this judgment step (304) judges 
whether the member unit has still received OSW. if this member unit has not received OSW any longer, and 
what "was lost" (lost) is shown or [ namely, / that it is outside a range of access ] — or, a ROSUTO timer 
will be started next. It is used in order that this delay (for example, setting in the desirable example 200 ms) 
may accept the usual instant signal fading in a specific coverage field, and a control channel is made for a 
walkie-talkie not to have last thing early too much by it Next a judgment step (310) is reached and it is 
judged whether said ROSUTO timer passed. If it has not passed, a routine continues checking OSW which 
acts as loopback and is received in the present control channel. If the timer has passed, a walkie-talkie will 
scan a channel usable to control (from the list of entries memorized by the memory of the walkie-talkie), and 
will look for a control signal. Next, it is judged whether it was detected in the voice channel included in a 
judgment step (328) by which the VOC LSD signal is scanned (the 2C 268 of a figure reference). If a walkie- 
talkie does not detect VOC LSD by investigating this, a member scans the usual control channel list, before 
returning to normal operation (332). If detected by the voice channel by which VOC LSD is scanned, a walkie- 
talkie will go into VOC mode (330). 

If it returns to the judgment 304 and the walkie-talkie will still have received OSW, next it will go into a 
judgment step (306), and it will be judged whether the VOC status OSW is received. If not received, a walkie- 
talkie processes this OSW with the usual form (308), and looking for other OSW(s) is continued. If the VOC 
status OSW is received, a walkie-talkie will go into VOC mode (312). It is judged whether at this time, a 
judgment step (314) is reached and this walkie-talkie is assigned to said call (that is, the control channel 
assigned newly turns this unit, and ** turns OSW recognition to the telephone call group of ****). If the 
walkie-talkie is assigned to the call, this walkie-talkie an audio (316), and will scan the list of voice channels 
usable to control (318). [ for signaling of the usual voice channel ] Similarly, if said assigned control channel 
does not aim at this unit or its telephone call group, the list of voice channels usable for control is scanned 
(318). In this point of a routine, the once lost walkie-talkie (that is, it participated by detection (328) of the 
VOC LSD signal) also scans the list of voice channels usable for control (318). 

It is judged whether between scans, the judgment step (320) was reached and the channel usable to control 
was detected. If not detected, a judgment step (322) is reached and it is judged whether the push TSUUTOKU 
(PTT) button of the walkie-talkie was pressed. If PTT is not energized, a walkie-talkie returns to said 
scanning operation (318). If PTT is pressed, it will be put into an ISW demand by queuing in the internal buffer 
(for example, RAM) of said walkie-talkie (324), and a member unit will return to said scanning operation 318 
after that. In the desirable example of this invention, class is given or, as for the demand (queued) into which 
it was put by said queuing, a priority higher than the usual voice communication demand is given to an urgent 
demand by an eclipse with a priority, and it. 

Once rediscount reliance of the control channel is carried out (i.e., if a channel usable to control is detected 
in said judgment step 320), a walkie-talkie will transmit a demand of said other urgent or predetermined 
priority forms by which queuing was carried out This will give the first opportunity to obtain the resources 
demanded have [ no necessity of sending them to a demand of a high priority, and performing explicit 
announcement ] more quickly. At this time, a walkie-talkie supervises the control channel assigned newly 
(336), and looks for "transmitting ISW" OSW (special signal for announcing that the demand to which VOC 
mode was completed and queuing was carried out to the walkie-talkie should be transmitted by said control 
channel). Next, a judgment step (338) is reached and it is judged whether the above "transmitting ISW" was 
received. If not received, a walkie-talkie supervises the present control channel (336), and checks the display 
for indicating that VOC mode is inactive. If aforementioned "transmitting ISW" OSW is received, a walkie- 
talkie will transmit the demand (for example, demand which has not been transmitted yet and which is not 
urgent) of all the remainder by which queuing was carried out from the internal buffer (340), and will return to 
after that usual operation. 

Drawing 4 shows the simplified flow chart 400 showing operation of a member unit or the central controller 
between registration of walkie-talkie **. This routine starts, when a registry request is received in one "A", 
for example, the control channel, or "B" of an active control channel (401). In one example of this invention, a 
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central controller uses the database for pursuing the specific control channel currently used by each member 
in a system. In another example, there is no pursuit by a database and all the signaling is performed by all the 
active control channels in redundant (redundantly). Therefore, to the walkie-talkie, if a registry request is 
received, if available, a central controller the control channel to the walkie-talkie which has the unit ID, The 
acceptable control channel (.) with said registry request read from one copy of said database (403) That is, if 
it comes by the same control channel as what was read from an only active control channel or said database, 
a controller will transmit the acknowledgement OSW (409) and a registration process will be completed (41 1). 
When it comes by control channels other than that from which a central controller has a database and the 
demand was read in (403), a central controller directs a right control channel to said unit (407). Next, the 
acknowledgement OSW is transmitted (409) and the registration to the unit is completed, 
the — A [ 5 ] figure shows the simplified flow chart 500 showing the activation / DEAKUTI BEISHON process 
of judging the case where there are many control channels from active one in a system. By beginning onJy by 
one control channel, a central controller evaluates the loaded condition of the specific active control channel 
502. In the desirable example of this invention, the traffic load of a control channel is measured with the 
parameter called "new OSW for every per second" (NOPS). This parameter is a good display child who is 
understood well technically and generally expresses the load of the control channel in arbitrary points in time, 
the — in a desirable example, B [ 5 ] figure shows the graphic expression showing how from one control 
channel, conversely, two and since [ of those ] it shifts, a decision is made. The horizontal axis 505 shows the 
number of new OSW(s) for every per second, and, on the other hand, the vertical axis 507 shows the number 
of active control channels in a system. As shown in the graph 501, once a NOPS rate reaches a top load 
threshold, for example, 27, a control channel will receive [ increasing the number of these control channels, 
and ] a demand. Once it operates by two control channels, it will judge that said algorithm can be returned to 
the state which uses a single control channel, i.e., a lower load threshold, when. In a desirable example, this is 
generated in the point 503, when the number of NOPS(s) decreases to 12. In a desirable example, the 
reference number 509 shows the rate discrete quantity (rate separation) designed guarantee making it not 
change between one and two control channels between operating time with a system. The what is called 
"hysteresis" effect is changeable in order to optimize system performance (that is, it increases or said rate 
discrete quantity 509 can be reduced.). 

the — if the load of a single control channel is larger than 27 NOPS when it returns toA [ 5 ] figure (504), it is 
not necessary to increase to two control channels and, and a routine will follow the step (502) which 
evaluates load traffic. To this, if load is larger than 27, a central controller will activate the 2nd control 
channel (506). By doing so, a controller turns one of empty units to the 2nd control channel, for example, 
control channel B, (508). It is classified in order to indicate which unit and which group's unit this database is 
in the next and are in which control channel to the system which has a database (510). A controller evaluates 
double control channel vote traffic (dual control channel votingtraffic) next (512), namely, evaluates by using it 
on the basis of the average NOPS. The unit which a system holds the condition of use of the 2nd control 
channel until said load traffic becomes lower than 12 NOPS, and is using B channel after that is turned to A 
channel (516). These directions are finitely performed using standard OSW signaling. Finally, when a central 
controller has a database, division of said database is removed (518), and it points to all the units of a system 
so that the same control channel for exclusive use may be used. 

The call-processing operation to a central controller is roughly shown in Drawing 6 using the easy flow chart 
600. After standing by and (601) receiving a channel request, a central controller publishes either channel 
recognition or channel busy OSW (605). This OSW is transmitted in the example of a controller without a 
database by the control channel at which a demand arrives. Before publishing the response OSW to the 
system which uses a database for a central controller (605), a central controller will be turned to a right 
control channel if there is no demand walkie-talkie in the still assigned control channel (603). After a member 
participates in the call, it is judged whether the call of a central controller is still active (607). This can be 
performed using EOT signaling known well, and a routine is ended after the reception (613). Between said 
calls, a central controller transmits OSW repetitively by the control channel relevant to said demand to this 
call (609). It is used in order to collect these walkie-talkies of other that lost temporarily a next participant 
and communication with a control channel repeatedly [ OSW ]. In a system without a database, a central 
controller transmits the voice channel signal which shows the source of release of a call demand below (that 
is, it is shown which control channel published the demand) (611). The signal outside this auditory sensation 
area is used in order to maintain said telephone call group's unit at the control channel same together without 
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the necessity of memorizing to the control channel independence to each unit. 

Drawing 7 shows the flow chart 700 which subscriber registration operation simplified. According to change of 
an upgrade (702) or group subscription, a member (walkie-talkie) transmits registry request ISW (704). If this 
walkie-talkie is re-directed (706) (redirected), this walkie-talkie will move to right control channel frequency 
(708). If it is after shifting to a right control channel if not re-directed to a new control channel or, this 
walkie-talkie will stand by the acknowledgement of OSW which it received (710). once it receives, a 
subscriber registration routine will be completed — if OSW acknowledgement is not received (712), a walkie- 
talkie is tried so that a registry request may only be broadcast again (704) and it may register again, 
the — A [ 8 ] figure shows the flow chart 800 which the call send action to a member walkie-talkie simplified. 
After transmission (801) of PTT OSW, a walkie-talkie checks in order to know whether it was re-directed 
(803). If re-directed, a walkie-talkie will shift to a right control channel (805). If it is not after not being re- 
directed or shifting to a right control channel, a walkie-talkie's being busy or the recognition OSW will be 
looked for. If a walkie-talkie receives busy OSW (807), it will supervise a control channel and will continue 
looking for channel recognition. Similarly, if recognition is not received (809), a walkie-talkie continues 
surveillance, in order busy or to look for recognition. In this desirable example, a walkie-talkie looks for busy 
OSW during 4 seconds, or the recognition OSW, and if the system is operating properly, it will be thought that 
this time is suitable. After the timer for 4 seconds passes, a walkie-talkie stops transmitting efforts and is 
closed. Once channel recognition is received, a walkie-talkie will shift to the recognized voice channel, and 
(81 1) will transmit the message. Next, this message is continuously transmitted until the push TSUUTOKU 
button which means completion of call transmission (815) is released (813). 

the — B [ 8 ] figure shows the flow chart 850 which the call receiving operation in said walkie-talkie simplified. 
If recognition of a new call is received (851), a walkie-talkie will shift to the assigned voice channel, and (853) 
will supervise the channel. (There is no database of a controller) In another example, in order that a walkie- 
talkie may return after receiving a call in un-audible from a voice channel next, said control channel ID is 
received (855). This guarantees returning other walkie-talkies of all the in the telephone call group with it, 
after the walkie-talkie re-directed by said telephone call group is re-directed. Said call is continued until EOT 
is received (857), and mute of the audio circuit is carried out after that (859). A walkie-talkie shifts to a 
suitable control channel according to said (as opposed to a system without a database) ID (855) which 
received in un-audible next (861), Or (as opposed to a system with a database) it shifts to a demand 
generating (request-origin) control channel, and receiving operation is completed after that (863). 



[Translation done.] 
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«(iffb<SiJ^Te.ft^J®^+^;^i^L (33 40 

6) , rjMMiswj osnzm? mmtctthm^Fff 

fc ioT^M^ftS^TS-S C t^ji^-T5/cii)CD^ 
S'J(0«^) o 3WcWW*f-y:7 (338) fcPJitU fifflE 
HSfilSIJ tf£M£ft/cfrSfrtf¥"J££ft3 0 feLg 

M«ftTv^ttft« % immmtEofflm****^ 

£L (336) , V0C^-KAW>7^x-y^-efe§<li:^ 

u osw*^m$ftTv^ft«. ammtiriTomfDir 
a— f >y*ftfeB* mm. ^rcmm^tiT^r^ 50 
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12 

S8Ba?ftvS*) £*©rtgP/Vy77fr£>&(IL (34 

0) „ *<oimn<Dmft\cmzo 

400^-To C <07l/-^ ^tt 7 * r W y fcfMSH f- + 
©la fflxtf. {M8P^+*/l/ "A"$7c« Tfcfcvvc 
fifl»**Sffl (401) LfcfltelCftSS. *3S*I«!>1 

fett^^>«r©iDA#k: «fc o TiEffl^ftTi^^o^Jffli 

t.T<Di/?i- y ypitt^xvr *77-j -ft5.vmf-\^ 

)UZ&-oT7lg&MC (redundantly) ?Tfrft3o bfctf 

^-xo 1 gp^e,s!ffi-r (403) ^Ltmmm^m^ 
tirc&vtmKftmi-^z-M t<t^TSij*-rft(^ n 

^hn-7fi7^/U<y^0SW (409) «2MBU 
^D-bXtt^T-TS (411) o ^3>hn-7(cf 
fr-om&tf (403) Kfc^THtiJ;* 
ft t> <Oim<DUm^ \ *MC <t o TiiJ* L fc^t 

^+^;l/?r^-rs (407) 0 %.\CT-?SI'VZ?QSW& 

mtn (409) A^o^<Da-y htj^rs^Awr 

So 

7 d-05OO^^"To l ooWf + *;l/O^Jc ioT 
ys^lffli^+^;l'502©a^f«®^fffii-rSo 

^iiii r»#^to^Lv>oswj (nops) tfoztiz 

{cfettSSJffli^^ *;U©ftffi*^fr-f &$?fc«7j^T-;& 
5o (m5B0fi, »$bVHS60!IKfeV>T. i-D<omm 

<D«fc 3 1 LT^A^t5ft5A^St>-r0^Wa^^ 
T„ *i$i&505{±##C*fc©giU>0SW<DS£*U -73I8E 
ftt507«->X7 L AtfeVT7^7 L 'f^'T*$S^Jffl]f-i'^. 
/l/©8*3Vf. ^57501t^ftS«fc9k:, V>t3fc/uN 
OPSU-hAU^m^bfV^ Wl^lf, 27tcPJl-r5 

v^fcA,2o©$!lffli^+^;l/tJ;oTS) 



(7) 
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14 

9) o ztit><Dfcmosmm<DPtn%. fttfftWf-*** 



13 

3 £ ttmMfr&PMtZo $?£ U"*B*Wfc43^T 



tt, otttt. N0PS©gt#12fc<gMbfcl§£fc#-r:/h50 t€>ji«%-^«t^^fcftfi(D»«l^*i65fc46ti:€ 

3fC*5^T?g£bT^.5 0 #JS#^509tt, ft£L^mM m2tl5 0 x-^-Xfc&fc&l^XxAfCfcVvr 

Wfcfe^Ttt, ^Xx^*^5Si#^(DKl^<i:Cj : H\ ^n^hn-^tt^fcifg^o^ig^-r CT 

£*Um-Z£5mSl-£nrcls~hftmm (rate sepa (611) o C<DBlW&®ft 

ration) £*r;T 0 l^fc>*}>5 l"fcX-r'»Xj gftjgai/X Oflt^H:ft^>y KcWTS^J^+^^JitiBtt'r 

c £ tfr*t s c ) io £ 7 h& hnxmgBShftommt bfc? n-@7oo 

msmic^zt^ tL^cDfflmrvzjKDnMffzi %^-r 0 >vy-Tv7 (702) sfeit^v-^taAoa 

KV5£9**IHltf (504) , 2ooWf+*;Hc ffcfclSbT, *PA^ GMMlff) »BBil*ISI*SW 

itA'T5^(i*<^o;l/-^>{i^hv7H'<y^* * (704) . bSftamtf5ffi*£ftftl£ (redirecte 

IWSX-ry:/ (502) fcM<c t>U CWc»L d) (706) . mm®ltiEL^m®?- J r*>l<®tiL&lc& 

T, ft«W27«fc?)*#*jntf. ^nyhn-7lil2 SrTS (708) „ feLttLvMHW^+*/l/lc¥fJBgfc£n 

OlWf-lr*;P«7^f-f^hf« (506) „ fcttfttf, fc«V^ttiEblr*!lli^+*>M<:»ffbfcfcT* 

h£Sg2©3i!lSji^+*;i/, M»?-yjM/BfciRi 5<yh*«MW* (710) „ v^fcA,8flrr*fc, tax 

tf5 (508) o 7*— ^-Xfc^TTSS'X-fAfdtfbT «BW^-fyttS7t5 (712) fcb0SI7*/ 

-?o^-v Yi*zmmT\*Mzib%fr*m?$z> (704) % fromflNrr«j:5K&s. 

fc»E»»«n* (510) o 3 > h n-?tt*|c 2 S$IJ Sg8A@&. iDAS«tllS«t»1-SBfSHiiJ^<0*M<b 

@l?**)\'m&:h-7y<{v? (dual control channel Lfc7n— H800*a?i". PTT 0SW©2Ht (801) <Dj£ 

voting traffic) fcffffiL (512) , t1tt>%^ma fc, »a(l*tt*n3Wll6S*nfeft»S**»l*fci6lC^ 

PS«JS»kLTffifflbTiMli«ff3o ^X-rA&ityfeft m>tff? (803) . bB»jSSnTfcn«& ttfft 

mV-77^y^mz N0PS«fct)®<*5ST*£2©MfflI UttiEbVifiltP^Y^/Hc^fW.* (805) „ fcbUS 

*-+*A'©tt»RIB*fi8*U *<DftB?-+*/I/*flyB iS*nT456-r**^ttiEU-'WW^-^*>Hc»fTbfe 

bfvftruiy KiA^^K^ens (516) „ fiTftitntf, «ewu»es^sfett*Bosi*iarr. 

cojhotjawiciMwoosB'^uyytfOTb t>b«9i«^ifi?-osw*a&rtitf (sod » *n«« 

Tfrfeti*. g&fc, ^yhn- 7 *'f-M-X 30 IPf-ir*;l/*^bT^+*;l«B*«ba»t*. RHi 

**rrs*£tt, H9SBx-^^-x©E^tt*^5fe«n fc, t b^EA^sti&ttnff (809) , mmm\t\z 

**a>hn— 5tai-*Bf«!31i6ff{±B*47o- fSBDSlfcSU COBflffltifcbS'XxAtfiliElcSjft 

H6oo%ffiffibTm6Hictp6nici^snTv^. ^+ b-cvnosgrcss £#*.5>ns<, rnxom^ttm. 

^mmmmh god i^smiu», »bfe«, *«MiH:2SflBiA**±b^ofl'«6n*„ 

ft*»*38ffr* (605) „ f-^^*!$ft4V^^ tltc^=f- -V ^Mzffii b (811) *0*©**-fe-S* 

5fcJ®7^*/Wc<J:oT2£M£*l3o 40 -T-5 (815) , ^^99 h—^^^^tfMSkStlS 

fCx-^^-X^ffiffl-rSS/XxAK^LTtt, ftSOS ST' (813) , JIMttlCjMfgSnSo 

WfcfgfriTS (605) Mfc, ^ifeayhn-^ttE***! £8BH<£> MeUai«lCfeltSPfS«l!if^©m«fbb 

a^t.b*^fij^T6nfctjfti^^*;i'K:ft^ntfiEb rcy u—maso&str. ffu^i«f©ftR*sffr *t (8 

v>W»* : +*;Hcfiitfs (603) o *A##*©i*lcH 51) , *e»«tt»JST6nfe*l»^-i'*;l/lc»fib (85 

4Fbfc«, ifjfcavhD— 7ttf-<DBf ift^Si: UT7^ 3) *o*©?-¥'*.>l/*E»r*. (av(-n- 7 ©f 

x-f 7Ta5**»5*»*t!IS^* (607) „ CtUi&<ft -^^-X(D*t^) glJcDHfiS^KfeV^Ttt. ffiK«»% 

6tlfcE0TS'^U^y*ffifflbTfi5cfc*-pff % ^ Ke^+*;Ufr6?fRnWSfc«*!6S©bfc»R*feA 

©SM©^lc;l/-^>tt^7-rs (613) „ MIBi¥©P^ KfKMEWW^+*;HD*5lfrr« (855) „ CftttSWB 

**ayhn— 5iic©iiwc»bi«raj*tHarr iis^iz-^siim^^tifc^aA^ig^^nrc^ 
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15 16 

tmzmtctzmttZo Mmmttow$m-£ti5 * Lrc^rmm^m^-^^McwnL (86D , &%> 

£T*mmL (857) , r-r*l9l8§#$a-r- (x— ^-XfcftoS/Xr-kfcftLT) 

(859) o ^^tt^fC (x-^-XfO&V^ (request-origin) Wr-^/MC&fTU 

XfAt»LT) l9E0fRT««CSfflLfe (855) IDfC * fflftf&t^T-f S (863) . 
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